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[57] ABSTRACT 

A manual loader for use in bypassing an automatic pellet 
feeder for an automold machine used to encapsulate inte 
grated circuit assemblies in plastic. The loader has a support 
mounted adjacent the mold section of the machine. The 
loader also has at least one pellet boat Which moves relative 
to the support into and out of said mold section. The pellet 
boat includes one or more pellet pots Which are adapted to 
receive and hold a solid pellet of material. The loader has a 
release mechanism Which is movable between a blocking 
position and a release position. The release mechanism 
retains the pellets in the pellet pots in the blocking position 
and releases the pellets from the pots When manipulated to 
the release position for dropping the pellets into a mold of 
the machine’s mold section. 

11 Claims, 4 Drawing Sheets 
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FIG. 1 

(PRIOR ART) 
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FIG. 

(PRIOR ART) 
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MANUAL PELLET LOADER FOR 
BOSCHMAN AUTOMOLDS 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates generally to encapsulating 
electronic elements in a plastic material, and in particular the 
present invention relates to an apparatus and method for 
bypassing the molding machine automatic delivery system. 

BACKGROUND OF THE INVENTION 

The Boschman automold machine is utilized to encapsu 
late electronic components such as integrated circuits in a 
plastic material. Circuit dies are fabricated or die cut from 
Wafer material and then added to a substrate material form 
ing a circuit sub-assembly. The circuit sub-assemblies are 
run through the Boschman machine to encapsulate the parts 
in plastic to protect the circuits dies and leads or Wire bonds 
from damage. 

The Boschman machine operates in a manner Where the 
circuit sub-assemblies are automatically fed into the mold 
section of the machine With one sub-assembly disposed in 
each mold cavity. Plastic material is then injected through a 
sprue into the mold cavities to encapsulate the subassem 
blies. The encapsulated components are then automatically 
ejected or unloaded from the machine. The plastic material 
is initially provided in the form of a pill or pellet and may 
consist of any number of materials such as a thermoset resin 
or a melamine compound or the like. The pellets are 
automatically transported by a pellet boat Which individually 
delivers a pellet to a pot adjacent each mold cavity. The mold 
section is heated to liquefy the pellets prior to injection of 
the plastic material into the mold cavities. 

The mold cavities and material transport passages of the 
automold machine must be cleaned periodically to remove 
excess material and contaminants. The automold machine 
runs on a continuous cycle or process. 

One method of cleaning requires the machine to be shut 
doWn long enough for a technician to remove the mold from 
the machine, replace the mold With a spare, and restart the 
machine. This process requires signi?cant doWn time for the 
machine, Which is on the order of 60 minutes for each 
cleaning cycle. This method requires having a spare mold, 
Which is an added expense. Further, the removed mold must 
also be cleaned, adding time to the cleaning cycle. 
An additional method of cleaning may be performed by 

running cleaning pellets directly through the machine 
through the production process path. One problem With this 
method is that the cleaning pellets are often of a different 
siZe than the plastic material pellets. To run a continuous 
line, the system can only handle one siZe pellet and therefore 
the machine must be shut doWn to convert the system to 
accept the odd siZe cleaning pellets. Another problem With 
this method is that the machine must be completely evacu 
ated of process pellets before loading the cleaning tablets or 
pellets into the automatic feed system to avoid mixing of 
materials. The cleaning pellets leave a residue throughout 
the process path and handling system if run through the 
machine in this manner. One or more cleaning pellets may 
even be left in the system When converted over to the 
process pellets. This causes cleaning material to mix With 
the plastic material contaminating any parts encapsulated 
With the mixed materials. The procedure necessary to ready 
the mold for the cleaning process and production processes 
are different. If the set-up for the production process is not 
done perfectly after the cleaning process is complete, the 
mold must be re-conditioned causing further doWntime of 
the automold machine. 
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An additional problem With the present machine is that it 

is dif?cult and time consuming to do a test or experimental 
run for materials other than the production pellet material. 
This is because, again, the machine must be shut doWn and 
evacuated of all production pellet material prior to perform 
ing the test. Once a test is completed, the machine must 
again be shut doWn for conversion back to production 
material. Because the machine must be shut doWn, it Would 
be very time inef?cient and therefore undesireable to attempt 
to run a loW volume test, such as a single shot test. 

For the reasons stated above, and for other reasons stated 
beloW Which Will become apparent to those skilled in the art 
upon reading and understanding the present speci?cation, 
there is a need in the art for an improved apparatus for and 
method of cleaning a Boschman automold machine Which 
results in a more reliable production mold process, requires 
less machine doWntime, and is easier to perform than 
conventional knoWn methods. 

SUMMARY OF THE INVENTION 

The above-mentioned problems With present automold 
technology and other problems are addressed by the present 
invention and Which Will be understood by reading and 
studying the folloWing speci?cation. An apparatus and 
method of bypassing the automatic feeding system of a 
Boschman automold machine is described Which is useful in 
the process of encapsulating electronic components and the 
like With a plastic material Which results in a more reliable 
product While taking less time to perform. 

In particular, one embodiment of the present invention 
describes a manual loader for use in bypassing the automatic 
pellet feeder of the machine used to encapsulate integrated 
circuit assemblies in plastic. The loader has a support 
mounted adjacent the mold section of the machine. The 
loader also has at least one pellet boat Which moves relative 
to the support into and out of said mold section. The pellet 
boat includes one or more pellet pots Which are adapted to 
receive and hold a solid pellet of material. 
The loader also has a release mechanism Which is mov 

able betWeen a blocking position and a release position. The 
release mechanism retains the pellets in the pellet pots in the 
blocking position and releases the pellets from the pots When 
manipulated to the release position for dropping the pellets 
into a mold of the machine’s mold section. 

The manual loader may be used to bypass the automatic 
feeder system to permit cleaning and experimental testing of 
mold compounds Without requiring a total evacuation of 
production pellet materials from the feeder system. An 
operator need only momentarily stop the machine’s feeder, 
load cleaning or test pellets into the pellet boat, maneuver 
the boat into the mold section of the machine, release the 
pellets into the mold, and remove the boat from the mold 
section. The operator then need only run the mold through 
a single cycle to either clean the molds or to produce a single 
shot of experimental integrated circuit assemblies. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front vieW of a conventional Boschman 
automold machine Where the front cover panels have been 
removed to vieW the internal components of the machine; 

FIG. 2 is a perspective vieW of the automatic feeder 
system major components of the machine of FIG. 1; 

FIG. 3 is an exploded perspective vieW of an upper and a 
loWer mold section of the machine of FIG. 1 shoWn With a 
manual bypass loader constructed in accordance With one 
embodiment of the invention; 
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FIG. 4 is a side vieW in cross section taken along line 4—4 
of FIG. 4 of the manual pellet boat; 

FIG. 5 is an end vieW in cross section taken along line 
5—5 of FIG. 4 of the manual pellet boat; 

FIG. 6 is a top vieW in cross section taken along line 6—6 
of FIG. 5 of the manual pellet boat; and 

FIG. 7 is a top vieW of the release shaft in the release 
position Within the pellet boats of the manual bypass loader 
of FIG. 3. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In the following detailed description of the preferred 
embodiments, reference is made to the accompanying draW 
ings Which form a part hereof, and in Which is shoWn by Way 
of illustration speci?c preferred embodiments in Which the 
inventions may be practiced. These embodiments are 
described in suf?cient detail to enable those skilled in the art 
to practice the invention, and it is to be understood that other 
embodiments may be utiliZed and that logical, mechanical 
and electrical changes may be made Without departing from 
the spirit and scope of the present inventions. The folloWing 
detailed description is, therefore, not to be taken in a limiting 
sense, and the scope of the present inventions is de?ned only 
by the appended claims. 

Referring noW to the draWings, FIG. 1 illustrates a 
Boschman automold machine 20 used to encapsulate inte 
grated circuit assemblies With a plastic material as is knoWn 
in the art. Machine 20 is illustrated in FIG. 1 With the front 
covers taken off to illustrate the general internal components 
and sections of the machine. Machine 20 includes a control 
unit 21 for programming and setting up the machine to 
control the various steps of the encapsulation process. The 
control unit 21 may be programmed to accommodate many 
different applications. The machine also includes a feeder 
system 22 having a pellet supply 24 for holding a plurality 
of material pellets therein to be used during the process. 
BeloW the pellet supply is a pellet separator 26 for separating 
out each individual material pellet for delivery to a pellet 
transport 28. The individual material pellets are fed through 
the above-described automatic feeder system 22 to the mold 
section 29 of the machine Where a single individual pellet is 
delivered to each pellet pot as Will be described herein. 
A mold drive system 34 is driven to bring the tWo halves 

of a mold 30 together to encapsulate the integrated circuits 
held therein. Aplunger 32 is driven into mold 30 to transfer 
material from a pellet pot through sprues (not shoWn) and in 
to the individual cavities (FIG. 3). The machine 20 Will not 
be described in any greater detail herein as the machine is 
Well knoWn in the art and the basic process of encapsulating 
integrated circuits by use of the machine is also knoWn in the 
art. The invention is directed to a method and apparatus for 
circumventing or bypassing the automatic feeder system 22 
for cleaning the mold section 29 and for easily performing 
experimental trial molds Without having to empty out or 
clean the automatic feeder system. 

Therefore, FIG. 2 illustrates the basic components of the 
automatic feeder system 22 in greater detail. Pellet supply 24 
of the system typically includes a pair of containers 40 
Which are each ?lled With a plurality of material pellets 42 
so that a continuous supply of pellets may be provided to the 
system. One container 40 may be removed from the system 
and re?lled While the other one remains attached to the 
system to continuously supply material pellets. A spiral Wall 
43 urges pellets 42 Within each container 40 toWard one end 
so that they may be dropped doWn a chute 44 to a rotating 
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4 
cage 46 Which separates and properly orients the material 
pellets 42 therein. The pellets 42 are transported by a small 
conveying system 48 to the pellet separator 26 Where the 
pellets are individually dropped into a pellet boat 50. The 
pellet boat 50 transports the pellets to the mold section 29 of 
the machine for further processing steps. 
A loWer mold 60 and an upper mold 61 of the mold 

section is illustrated in FIG. 3. The exemplary loWer mold 60 
includes tWo parallel mold cavities therein, each having a 
plurality of spaced-apart pellet pots 62. A number of circuit 
cavities 64 are adjacent each pellet pot 62. An integrated 
circuit assembly (not shoWn) is held Within each circuit 
cavity 64. The mold is heated so that the pellets Within 
cavities 62 turn to liquid. The liquid is injected by the 
plunger 32 from the pellet pots 62 through the mold channels 
66 to the circuit cavities 64. The mold 60 rests against a 
bottom heater block 70 for heating the loWer mold 60. 
Similarly, the upper mold 61 having corresponding cavities 
and a corresponding heater block 76 Would mate against 
loWer mold 60 during the encapsulation process. 

During standard operation, the pellet boat 50 is automati 
cally manipulated into mold section 29 through upper heater 
block 76 and further manipulated to drop a material pellet 42 
into each pellet cavity 62. The boat 50 is then automatically 
moved out of the mold section prior to the plunger 32 and 
mold drive system 34 dropping the upper half of the mold 
against loWer mold 60. 
A typical mold of the Boschman automold machine 20 

must typically be cleaned about every 600 to 1,000 shots. A 
mold is typically cleaned off-line, requiring that each mold 
be removed from the machine and manually cleaned by one 
of several knoWn processes using any one of many solvents 
or compounds. Each time a mold is cleaned, the machine 
must be shut doWn or paused While the mold is removed. 
The machine must either sit idle While the mold is cleaned 
and replaced or a spare mold must be pre-heated and 
installed and then the machine must be restarted While the 
primary mold is cleaned. Either Way, the machine is doWn 
for a minimum of about sixty minutes to sWap molds or 
longer to clean the only mold. In addition, a quali?ed 
technician is required to tear doWn the mold and then 
re-install the primary mold. 
One problem With the present process is that to maximiZe 

the up time of the machine, tWo molds must be in existence, 
adding signi?cant cost to a particular application. Also, the 
machine and the molds suffer Wear and tear each time they 
are removed, cooled, cleaned, re-heated and replaced. 
Additionally, time and productivity are lost each time the 
machine is doWn for cleaning. Further, by constantly remov 
ing and replacing the molds, mold alignment is constantly 
being altered resulting in inconsistent or ?aWed component 
production. 
An additional problem Which exists With the present 

Boschman automold machine 20 is that it limits or inhibits 
experimental runs. It is often necessary to test neW com 
pounds for encapsulating integrated circuits, and to do so 
using the present machine is dif?cult, time consuming and 
may damage the machine or production run components 
after an experimentation run. This is because each time an 
experimental run is performed, the machine must be shut 
doWn, the feeder system and molds must be evacuated of all 
production pellet material, and then the feeder system must 
be ?lled With the experimental compound. 

After an experimental run is performed, the machine must 
again be doWn to be evacuated of any experimental com 
pound. Signi?cant time is lost When undergoing such a 
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procedure. Also, if the machine is not completely cleared out 
before and after the experimental run, a mix of materials or 
compounds may result, either negating the results of an 
experimental test or producing ?aWed or damaged produc 
tion components. Additionally, because of the time it takes 
to change the machine over, it is inef?cient to run a short, 
very loW volume experimental run. It is desirable that there 
be a means to bypass the automatic feeder system Which 
Would permit an experimental run of even a single mold 
shot. 

It is an object of the present invention to provide a manual 
loader Which bypasses the machine’s automatic feeding 
system, permitting the molds to be cleaned While installed in 
the machine Without causing signi?cant production doWn 
time. It is also an object of the invention permit experimen 
tation Without having to clear out the feeder system of 
production materials or pellets. 

FIG. 3 illustrates a manual bypass loader 100 constructed 
in accordance With one embodiment of the present inven 
tion. Loader 100 is intended to be mounted Within mold 
section 29 of machine 20 adjacent mold 30 (see FIG. 1) so 
that it may be inserted into the mold section from the 
opposite side relative to the automatic pellet transport or 
pellet boat 50. Bypass loader 100 includes a support bracket 
102 mounted to a ?xed portion of machine 20 such as a cross 
member 104 Within the mold. 

Bypass loader 100 includes a pair of manual pellet boats 
106 having a plurality of pellet pots or cavities 108 formed 
therein Which are intended to correspond to pots or cavities 
62 in the mold 30 as illustrated by loWer mold 60. Bypass 
loader 100 also includes a splined shaft or raceWay 110 
mounted at one end to a rod mounting bracket 112 supported 
by an isolation plate 114 adjacent mold 30. The manual 
pellet boats 106 are carried on a connecting plate or carrier 
116 at one end adjacent support bracket 102. Carrier 116 is 
adapted to be received and slidable along raceWay 110 for 
moving the manual pellet boats into and out of mold section 
29 of the machine as Will be described herein. 
As illustrated in FIGS. 4 and 5, each pellet boat 106 

comprises an elongate structure having a plurality of trans 
verse through bores de?ning pellet pots 108 at one end and 
arranged longitudinally along the boat 106. As illustrated in 
FIG. 5, a longitudinal or axial shaft bore 118 is formed along 
each boat 106 slightly offset from the central axis of each 
pellet boat. The diameter of shaft bore 118 is intended to 
slightly impinge into each pellet pot 108. A release shaft 120 
(shoWn in FIG. 7) is received in and extends along the shaft 
bore and includes a plurality of transverse grooves or 
clearance cutouts 122 Which are each intended to correspond 
in contour and position With one of pellet pots 108. 
When the release shaft 120 is in a release position, each 

clearance cutout 122 aligns With a corresponding pellet pot 
108 to provide an unobstructed passage through pellet boat 
106 via each pellet pot. This alloWs a material pellet 42 held 
Within each pot to pass directly therethrough. The release 
shaft 120 may be manipulated by either rotational or longi 
tudinal movement to a blocking position such that the 
clearance cutouts 122 do not correspond or align With pellet 
pots 108. In this condition, a portion of the diameter of 
release shaft 120 impedes or impinges upon the perimeter 
surface of pellet pots 108, thus obstructing passage of 
material pellets through the pots. If longitudinal movement 
of the shaft is to be used to block passage through the pots, 
the clearance cutouts may alternatively be annular rings or 
grooves formed around the outer diameter of shaft 120. 

Each pellet boat 106 includes a raised section 123 corre 
sponding to the end of shaft 120 including the pellet pots 
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6 
108. The raised section provides a pellet nest 124 above the 
blocked portion of the pellet pot. Thus, a pellet 42 may be 
received in pellet pot 108 and retained Within each pellet 
nest 124 When shaft 120 is in the blocking position as 
described above. 

To operate bypass loader 100, each release shaft 120 must 
be in the blocking position prior to inserting material pellets 
42 Within the pellet pots 108. Once the material pellets are 
added, a user Will manipulate a handle 130 to slide the 
bypass loader 100 forWard along raceWay 110 until all of the 
pellet pots 108 pass through isolation plate 114 into the mold 
section 29. A positive stop mechanism or an electronic 
sensing means such as detect rod 132 may be utiliZed to 
sense When bypass loader 100 is fully inserted into the mold 
section, ensuring that each pellet pot 108 are positioned 
directly over a corresponding mold cavity or pot 62 in the 
loWer mold 60. 

The release shafts 120 must be manipulated to the release 
position, permitting the material pellets 42 to pass through 
the pellet pots 108 and boats 106 into the mold cavities 62. 
The release shafts 120 are spring loaded, and are automati 
cally released When the bypass loader 100 is fully inserted 
into the mold section. The operator then must manipulate 
handle 130 to slide the pellet boats back out of the mold 
section 29 to the rest position. The operator then may run the 
machine through a mold cycle. During the mold cycle, the 
loWer mold closes and makes contact With the upper mold. 
Pellets 42 drop into the pots 108, and the plunger forces the 
melted pellets 42 into the channels 66 to the circuit cavities 
64. 

The bypass loader 100 of the invention provides tWo very 
important aspects not provided by the existing automatic 
feeder system 22 of the Boschman automold machine 20. 
The manual bypass loader 100 permits the machine and its 
molds 30 to be cleaned Without removing the molds from the 
mold section. Further, this may be done Without completely 
evacuating the automatic feeder system of any production 
process material pellets. Also, experimental or test runs may 
be performed using different pellet material compounds for 
as little as one mold shot. Each test cycle may also include 
as feW as one test pellet or as many material pellets 42 as can 
be held in the manual pellet boats 106. This again may be 
done Without the necessity of completely evacuating the 
automatic feeder system of other pellet material compounds. 
Successive test runs may also be run Where each run 
includes a different material compound. 

To clean the molds utiliZing the manual bypass loader of 
the present invention, an operator need only insert cleaning 
pellets into pellet pots 108 of the pellet boats 106 prior to 
moving the bypass loader forWard into the molds 30 of the 
machine 20. The cleaning pellets are then dropped into the 
pellet pots 108 of the upper mold 61. This alloWs the 
cleaning material of the pellets to be heated and injected 
through channel 66 and to the mold cavity 64 to clean them. 
The cleaning material is then removed from the mold cavity 
64, Which can occur either manually or automatically. 
HoWever, since the cleaning material tends to be more 
fragile, the cleaning material is preferably removed by hand. 

To run an experimental test, the automatic feeding system 
is simply shut off and experimental material pellets are 
inserted into pellet pots 108 of manual pellet boats 106 and 
then inserted into the pellet cavities 62 in loWer mold 60 as 
described above. The experimental material Will then be 
heated by the molds, alloWing it to How into circuit cavity 
64 to encapsulate integrated circuit assemblies With the 
experimental compound. The operator then cycles the 
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machine to eject them from the circuit mold cavities and 
removes them from the machine in a conventional manner. 
During experiment or cleaning cycles, lead strips Without 
dies are used in the machine 20 for encapsulation, and then 
are later discarded. To proceed With a production run from 
either a cleaning or an experimental cycle, the automatic 
feeding system may simply be turned back on, permitting 
the production material compound pellets to drop one by one 
into the production automatic pellet boat feeders 50. 

Although speci?c embodiments have been illustrated and 
described herein, it Will be appreciated by those of ordinary 
skill in the art that any arrangement Which is calculated to 
achieve the same purpose may be substituted for the speci?c 
embodiment shoWn. This application is intended to cover 
any adaptations or variations of the present invention. 
Therefore, it is manifestly intended that this invention be 
limited only by the claims and the equivalents thereof. 
What is claimed is: 
1. An apparatus for use in bypassing an automatic feeder 

system of a machine having a mold section for encapsulating 
electronic components, said apparatus comprising: 

a support adapted to mount said apparatus to said 
machine; 

at least one pellet boat movable relative to said support 
into and out of said mold section of said machine, said 
pellet boat having a plurality of pellet pots for retaining 
and releasing material pellets; 

a release mechanism associated With said pellet boat 
having an elongate release shaft received in an elongate 
bore formed longitudinally along said pellet boat, said 
release shaft having a plurality of cutouts formed on its 
outer diameter so that one of said cutouts corresponds 
With each one of said plurality of pellet pots, said 
release mechanism being movable betWeen a blocking 
position and a release position; and 

Wherein said release mechanism retains said material 
pellets in said pellet boat When in said blocking posi 
tion and releases said material pellets from said pellet 
boat When in said release position. 

2. The apparatus of claim 1 Wherein said plurality of pellet 
pots each are a bore formed through said pellet boat. 

3. The apparatus of claim 2, Wherein said bores each 
formed transversely through said pellet boat. 

4. An apparatus for use in bypassing an automatic feeder 
system of a machine having a mold section for encapsulating 
electronic components, said apparatus comprising: 

a support adapted to mount said apparatus to said 
machine: 
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at least one pellet boat movable relative to said support 

into and out of said mold section of said machine, said 
pellet boat for retaining and releasing material pellets; 

a release mechanism associated With said pellet boat, said 
release mechanism being movable betWeen a blocking 
position and a release position; 

Wherein said release mechanism retains said material 
pellets in said pellet boat When in said blocking posi 
tion and releases said material pellets from said pellet 
boat When in said release position 

Wherein each of said at least one pellet boat further 
comprises a plurality of pellet pots adapted for receiv 
ing a material pellet therein and releasing a material 
pellet therefrom; and 

Wherein said release mechanism comprises an elongate 
release shaft received in an elongate bore formed 
longitudinally along said pellet boat, said release shaft 
having a plurality of cutouts formed on its outer diam 
eter so that one of said cutouts corresponds With each 
one of said plurality of pellet pots. 

5. The apparatus of claim 4 Wherein each one of said 
plurality of cutouts aligns With one of said plurality of pellet 
pots to permit unobstructed passage through said pellet pots 
of said material pellets When said release shaft is in said 
release position. 

6. The apparatus of claim 4 Wherein said cutouts do not 
align With said pellet pots and said outer diameter of said 
release shaft impinges into said pellet pots to obstruct 
passage therethrough of said material pellets When said 
release shaft is in said blocking position. 

7. The apparatus of claim 1, Wherein the release mecha 
nism is automatically placed in the release position upon 
insertion of the pellet boat in to the mold section. 

8. The apparatus of claim 1 further comprising a pair of 
said pellet boats. 

9. The apparatus of claim 8 further comprising a carrier 
supporting said pellet boats, Wherein said carrier is slidable 
relative to said support. 

10. The apparatus of claim 1 further comprising a splined 
raceWay affixed to said support, said carrier being slidably 
received on said raceWay such that said pellet boat is 
movable into and out of said mold section. 

11. The apparatus of claim 10 further comprising a handle 
for manually moving said carrier along said raceWay. 


